
PEUEH3VIfl

rureH Kop. npo(b.aQu llerrp IrlopAanon Benznos

or Irlscrzryra3a Kocrur.r.recKuI4scrre4sauvrflkr TexuorornuQaKI4T) npu EAH

3a Ar4ceprarluountrs. TpyA Ha fJr. ac. rauN. PyueH feoprzen L[Keeoe - AoKTopaHT,

cpo6o4Ha Qoprvra na o6yueHue, Ha reMa:

ttCrpQarpoHno ycKopeHrre Ha peJrarr{BrrcrKu 3apeAeHrr qacrr.rqn or
eJIeKTpOMaIHIITHTT BbJIHII B KOCMr.rqeCKa rrJra3Ma tt

3a lonyrraBaHe Ha o6paronarenHara krnayrrna crerreH "goKTop"

s o6racrra Ha Brrcrrre o6pasonanue 4.fIpupoAHr{ HayK}r, MareMarr{xa u uu$opMarr4Ka:

npo(pecuouanHo HapaBJreHr,re 4.1. Qusu,recKr.r HayKn: HayqHa cnerlrlanHocr,,@r43r4Ka Ha

oKeaHa, arruoc{epara rr oKono3eMHoro npocrpancrno"

Crc sanonel,Ns 157121.12.2016 r. na.{upeKropa naLIKVIT - EAH cbM Ha3HarreH 3a qneH

na Hayunoro )r(ypr4 3a 3arqr4Ta Ha nvceprarlr{oHHlr.f, TpyA Ha rJr. ac. uux. Pynren feoprzen
L[renos. C peureune ua Hayvnoro xypu 3a rrpoBexAaHero Ha rrporleAypara (llpororon
Jtlbl or 10.01.2016 r.) crrra orpeAeneH 3a perleH3eHr.

Kparlcu 6uorpar[uqHu AaHHr{ 3a KauArrAara. Pogen e [pe3 1958r. 3anrpurral e

cpeAHo o6pasoeanue I976 cr,c 3nareH MeAilr. llpes 1984 3aBbprrrBa Canr<r-

nerep6yprcKl4t eJlerporexHl4qeKl{ yHr..rBepcr,rrer cbc 3JrareH MeIaJr c ,4r4rrnoMHa pa6ota

,,Perucrpuparrl TpaKT na fioHeH MaccleKTpoMertp" - qacr or rlpoeKTa "@o6oc" Ha

I{enrpanua na6oparoptrfl, 3a KocMrzqecKlr r43cJreABaHza ((JIKZ) rcrrvr BAH. llpes 1986

rlocrbrlBa Ha pa6ora Karo HayqeH cbrpylHr,rK III-ct. n I{JIKI4, HanpaBneHr4e

,,KocMtz.{ecrco uptl6opocrpoeHe", a BrrocJreAcrBl4e B ceKrlr4r ,,Koctru.recxa Qusuxa" ua

l4KI4, cera I4KIzIT Karo acrrcreHr r4 BrrocJreAcrBrre fJr. acucreHr. llpe: 1986 -I99I yqacrBa

B eKI4III4Te Ha fIpoeKTI4Te ,,AKTI,IBeH" kr ,,AreKc" tto I{3crpeJlBaHero Ha KocMI4rIecKa

ailapmypa 3a kI3MepBaHe Ha eneKTpLrrrBcKLr'froJreTa B KocMlrqecKa rrJra3Ma, MoHTrzpaHa Ha

6opaa Haanaparv rzn AVOC or KocMoApyua,,fheceqr". Or 2007 pa6orr4 rro npoeKrr4re

Xaoc u CtpfiampoH or crlopa3yMeHr4ero sa Syu4aueHTaJrHr4 KocMr4qecKur rr3cne[BaHtrfl.

MexAy PAH u EAH. Or 2011 e p:srconoAr4ren Ha npoeKra C'upQampou,

[ucepra6uJrHocr Ha pa3rJrexAaHr{fl TpyA. Llscre4nanvflT B'raspr AuceprarJtrs.

npo6lerra e BaxeH lr aKTyarIeH 3a KocMr,rqecKara $rzsur<a u sa $usuxara:ua KocMr.rqecKr.rre

Irrqv, qrafiro npor43xo,4 rz MexaHr,I36M Ha ycKopeHue Bce oue He ca v3.flcHeHr4 BbrrpeKr4

ycunvrflTa Ha peAurla Be,4yrrlIa yqeHr,r prrpynv xocuoSzurura 14 acrpoSnzutlu, r4 B:brrpeKr4

o6crx4aurax:ra kr nvcKyckrtrre Ha ntroro6pofiHr,rre enponeficru vr Melr(AyHapoAur{

HA



cuMro3rryMr4, KoH(bepeHIII{u lr KoHfpecl4 (or rula Ha COSPAR). Tona uu naBa

ocHoBaHrre Aa rBbpAr, qe ro3r4 upo6nervr e gucepta6vlreH vI Har[bJIHo AocroeH 3a eAHa

Ar4CepTarl[r.

O6qo orucaHrre Ha Ardceprarlr{sra. Tpy4rr urvra o6ev 154 crp. (c9 ra1r,nguu

104 {urypn). Tofi ce c:rcrorr or BbBeAeHue u 4 rJraBr{, cneA Koero cJIeABa (popuynupaue

Ha ocHoBHr4Te rrplrHocra Lr aa Aarenr4 aBTopcKr,rre ny6rzxaqura rro reMara Ha

Akrceprarllzsra. CnucrKbr Ha \rrrtrpala"ta nl{reparypa cbAbp)Ka 157 ny6tuKallurl.

B yBoAHara qacr ce o6ourosasa rleJrra vr aKTyanHocrra Ha npoBeAeHHTe

r43cJreABaHr,rfl, a B rrbpBara fJraBa e AaAeH lrcropllqecru o6sop Ha pa6orure, B KoI4To ce

aFrurhr3krpa ycKopaHlrero Ha Br{coKo eHepD{rrHHTe qacrullu B KocMl4qecKara nra-:rraa. Tyr
ce BKrrorrBar rr r.r3cJre4Banrrsra rrocpe.qcrBoM MexaHI43Ma Ha cr,p(parponHo ycKopeHkre Ha

3aprAr,rre [pr{ qepeHKoBcKr,rr pe3oHaHc BbrHa-rracruqa. llouacrosilIeM To3I4 MexaHI,I3bM

rrpeAcraBn.sBa rorsM prHTepec sa upo6neua Ha ycKopeHr,rero Ha KocMIrtIecKI4Te rbtll{.

Creuen Ha rro3naBaHe cr,croflHr{ero na upo6.rreua. B o6sopnara uacr (rnana 1)

e AeMoucrpr{paHo 4o6po rro3HaBaHe Ha cbcroflHr4ero Ha pelraBaHrs. [vcepra6utrctt
npo6leu raro e AaAeHa u rBoprrecKa vHTepnperarlus na o6urupHl{fl nl,ITeparypeH

Marepklur, rorsMa rracr or rofiro ca cbBpeMeHHI,I I43TotIHI4urI or rIocJIeAHIzTe roAIrHI4.

O6ercrrr Ha rr3cJre4BaHe B Aa4enura Ar,rcepraul{t ce tBtBa pe3oHaHcHoro

nsauuo4eficrBt4rre Ha 3apeAeHlrre qacrl4llv c eAHa I,r ABe MoHoxpoMart4rrHvr BIJIHI{, a cr,rqo

TaKa vr c JroKanr.r3r{paH B [pocTpaHcTBoTo BSJTHOBT{ naKeT nocpeAcTBoM rIVcIeHo

MOAenI,IpaHe Ha AI{HaMIdKUIA Ha qaCTI,IqpITe V aCI,IMIITOMaTLIqoCK}I OIIeHKI,I Ha TeXHI4TI,I

xapaKTepr{crr4Kr{. ZscreAeaHo e nsauuo4eficrBr{ero BbnHa-qacrl4rla B cnyuafl Ha

qepeHKoBcK[ pe3oHaHc c rroMorllTa Ha qracneuo pelxeH]re Ha nemaneftHoro

4u(fepeuquanHo ypaBHeHue sa $asara Ha BbJrHara rro rpaeKropr.rrra Ha 3apeAeHara

qacrrzrla. [erafiruo ca anaJrpr3prpaHr,I ycnoBru'ATalr'a 3axBarrlaHe Ha qacrrlrlrzre or BbJrHara

Ir [ocneAB aruoTo p eJraTr,rBr,rcTKo ycKopeHr{e B Ko cMr,rqecKaTa fraJra3Ma.

AnaJrus Ha rpyAa. B nrpeara rrana no4po6uo e r43Jro)r(eHo ctBpeMeHHoro

cbcrof,Hr4e na npo6neMa sa c:sp$arponHoro ycKopeHr{e Ha qacrurlIaTe Karo e .4aAeH o6sop

Ha rrpe.4rruHr.rre r{3cJreABar'ns. rlo ro3r4 Bbnpoc. flpe4craeeHur ca ocHoBHrrre ypaBnur;zfl.3a

amaw:3,a Ha ngauuo.4eftcrBr.rero Ha peJrarr,rBr4TKr,rre 3apeAeHV qacrr4rlrl c eneKTpo-

MarHr,rrHr,rre BbJrHr4 B rrJra3Mara uprz c:sp$arpoHHo ycKopeHue. ,{a4envr ca r4 r4HTerpanr{Te

Ha ABrzxeHrae, us6opa Ha noJrrprrsarlzrira u xapaKTepHr.rre napaMerp[ Ha ra3kr 3ara-ta.

flpe4craneHa e acr4MrrrorlrKara Ha KoMrroHeHTkrre Ha cKopoctrau penaruBl,rcrKkrs frarcrop
Ha ycKopeHr.rero Ha qacrLrrlure. 3a s rz p rronf,pr,I3arlvru Ha BtJrHr'rre ca u3Be4e:r'u

KOMrrOHeHTrrTe Ha TeH3Opa Ha Ar4aneKTpI4qHaTa IrpOHr4rIaeMOCT HA rrJra3MaTa C

HepeJraTIrBr4cTKH eJreKTpoHrr, Kor.rTo ca ueo6xoAnMvr ga r43qlrcJrrBaHe na (fasonaTa cKopocT

Ha eJreKTpoMafHLITHprre BsirHlI.

B pas4en 1 roqra 4 e pa-:rnena-ua (fasonara cKopocr Ha eJreKTpoMarHrTTHr4Te

BbJIHI{ B 3aBUCI{MOCT OT TtXHaTa TIeCTOTa I,I I,IHTepBaIa qeCTOTI4, B KOTTO Tt e rIO-MaJIKa OT



cKopocrra Ha cBerJrr{Hara BbB BaKyyM, T.e. B rIJIa3Mara e B:b3MoxeH r{epeHKoBcKr4

pe3oHaHc BbJrHa-rracrr,rqa, KofiTo e Heo6xoAr,rM 3a cbp(barpoHHoro ycKopeHrre.

B pas4en 1.5 or ypaBHeHrrero Ha ABuxeHrze Ha penarrrBurcrKa 3apeAeHa qacrr4rla

ca [onyqeHkr p;Ba rzHTefpz]na Ha ABr4xeurre r.r HeJlr.rHefinoro 4z(pepenqr,ranHo ypaBHeulre 3a

$azara Ha BbJrHara rro rpaeKTopLrfl"ra Ha rracrr4uara. lloryveno e [pafoBoro 3HarreHkre Ha

aMrrnrilTyAaTa Ha eJreKTpuqecKoTo rroJle, HaA KoeTo Moxe Aa ce peufir3vpa 3axBarrlaHe Ha

qacrr,ruprre lr r{xHoro penurkrBucrKo ycKopeHze or BbJrHara BceAcrBlre o6pasynanero Ha

eQerrznna rroreHrlrzaJrna fllr'a (aynra).

Brn eropara rr?ea aBTopbr rrpeAcraBr pe3ynrarrrre or qrzcJreHrr rrpecMrra:r^krfl 3a

crpQarpoHHo ycKopeHr.r 3apeAeHV rtacrvrr\u or eAHa MoHoxpoMarvrrrna eJreKTpoMafHr4THa

BbJrHa B KocMr,rqecKura rrJra3Ma u ca (foprr.rynvrpaHkr pI3BoAr{ or pe3ynrarrzre. llor<asaHo e,

qe nptl nsanuo4effcrBr,re c e.4Ha BbJrHa Bapvar\krkrre s crofiHocrr,rre Ha Ha.qn6xHr4f, r,rMnync

Ha eJreKTpoua (4opz c ABa uopr4rr<a) He BrrvtflflT Ha yJraBrHero rr locJreABarrloro crlJrHo

ycKopeHr,re Ha qacTr,rquTe Ao penaTrzBlrcTKr,r eHeprr{rr.

B saxrroqenr4e Ha ro3r.r pa3Aen, ce ot6er-s3a 3HaqeHr.Iero Ha rrpoBeAeHr,rfl. alr^anu3 3a

npaBr4JrHoTo TsJrKyBaHe Ha HaJrr4qHI,rTe eKcrrepr,rMeHTaJrHr4 IlaIIIfvr 3a noToKa oT

KocMlrqecKvr lrrqr4, 3arrloro rexHr4Te Bap:aarfnk1 Ha6rroAaeaHr{ B xeJrl4oc$epata, 6uxa

MofJrr{ Ia 6s4al o6scHeHz vt crc crp(farponHoro ycKopeHrire or eJreKTpoMarHr{THr,r BbJrHr4

B cpaBHrlTeJrHo cnorofina KocMr{qecKa rrJra3Ma rrpr4 Jrvrrcuta Ha KpIETlrrrHr{ Lr

HecrarllroHapnu cs6urrrr, Karo HarrplrMep eKcnJro3r4r4 (epyuq[u) Ha cBpbxHoBr{ r{ rp.

B uana 3 e usroNeH aHaJrr.r3a na crp(farpoHHoro ycrop.{BaHe Ha 3apereHr4

qacr[III4 rIpI,I nsaplMo4eficrnze c .4Be eJreKTpoMarHr.rrHlr B6JrHr4 c6c cpaBHI4MI4 aMrrnr,rryAa

I,I c piBJII{qHpI cKopocrn Ha (paszre (.recrorure Ha BT,JrHlrre ca paslfirunu). B rrr4cJreHlrre

pa3qeTrz e noJroxeHo, lre aMITJILITyI.'.IT9 Ha BbJTHI,ITe rrpeBr4rrraBaT rrpafoBrlTe 3HaqeHr,rrr 3a

crp$unr. IrlgxoxAafixrz or penarl{Br4crKlrre ypaBHeHrr{ 3a ABrrx(eHH{ Ha 3apeAeHa

qacrl,Iqa npr4 BalrMo4eficrnrze c ABe eJreKTpoMarHV"rHlr BbJrHrr gap;aqura e cBeAeHa KbM

alr'aJrkrsa Ha HeJIIrHeftuo, nectaq?roHapHo 4ra(pepenqzanHo ypaBHeHr4e or BTopkt rtopsntK

sa (pa:ara Ha rrr,pBara Br,JIHa rro rpaeKTopkrtra Ha qacrrzrlata. flpu roBa BTopara BbJrHa

c:srJlacHo [oryueHl4Te rpa(pvrrcra Ha KoMrroHeHTr.rre Ha cKopocrra, LrMnyrca Lr

penarvBr4cutzx Sanrop Ha rracrr4rlara [paKTI,IqecKrr He BrrLrfle Ha ro3rr rrpoqec.

OcnoeHrasr [pr,rHoc B rJraBa 3 e, ue [pI,I B3alrMo4eficrnue Ha r{acrlrqara c ABe

BIJIHI{, n cryrafi Ha AocrarbqHo roJrrMa pa3nr{Ka (> 14%) MexAy (f a:onure cKopocrr.r Ha

BSJIHI4Te, BJII,I.rrHlreTO Ha BTOpr,I-'I MOA Bspxy 3aXBarrIaHeTO Ha r{aCT[rIaTa OT n:6pBr4r rZ

rlocneABaruoro ft crzJrHo ycKopeHrze e cla6o. Ocnen roea:

- Terraurr Ha HapacrBaHe Ha eHeprn.rrra Ha 3axBaHarararracrkrr\a ce onpeAeJr.rr caMo

oT nbpBrirfl MoA.

- Cnruroro ycKopeur{e Ha qacrl{Ilara or ntpBr4r MoA Ha eJreKTpoMafHr,rrHara BBJTHa

rIIe HacTsnr{ aKo BbJrHr4Te ca c.D-c cpaBHr4MI,I aMnnI{Ty,4I,r LI u}|{a'r AocTaTsqHo foJIsMa

pa3nzKa nrn $asonure r4M cKopocrr4; (npra rvranxa pa3nprKa Melr(Ay (pasonzre cKopocrr.r Ha

ABara MoAa, cra6unen 3axBar Ha qacr[rla u uefinoro cr4JrHo ycKopenr{e e uenrsuoNuo).



- ZsseAeno e 4z(fepeHrlr4anHo ypaBHeHue, rro3BoJr{Barrlo r43B6pTrlBaHe Ha

qr,r(fponu anaJrvr3rr 3a B3ar{MoAeircrsusraMexAy ABe eJreKTpoMafHrzrHr4 BbJrHrr 14 3apereHr.r

rracrl,rqu B xoMofeHHa rrJra3Ma rrprz Hanrrqr4e Ha cna6o [ocro.flHHo MafHI4THo rIoJIe.

B sarurc.{eHlrero Ha rJraBa 3 e yr<a:ano, qe r{3cJreABaHero Ha crp0arpoHnoro

ycKopeHr4e rrpeAcTaBnrBa onpeAeneH LrHTepec 3a reHeparlrrflTa Ha KocMr,IqecKVTe II.b-I{v., a

c6rlo raKa 3a KopeKTHoro o6-f,cHeHne Ha eKcrreprlMeuTaJrHr,rre AaHHLT 3a rrororlure

KOCMI'IqECKVI ilTT1KI B OKOJIO3EMHOTO KOCMI,IqECKO NPOCTPAHCTBO, IIOJITIEHI4 C KOCMI4IIECKA

alaparypa. Or6ersgaHo e, qe [pe3 rrocJreAHrrre foAr,rHlr sa o6scHeHLre Ha Ha6moAananure

Bapl-Jar\vrv Ha KocMr,rqecKrrTe Jrbqr4 c xapaKTepHr{ [poAbnxr{TeJrHocTa oT Mecerl Ao

H{KoJrKo roAprHpt e np64nonox(eHa Bb3MoxHocrra 3a crp(farpoHno AoycKopeHrre Ha

3apeAeHr,rre r{acrr4rl[ (enercrponra u rro3r.rrpoura) or eneKTpoMerHlrrHlrre B:sJIHLI n uafi-

6fl,rsxute Ao Cnr,nqeBara clrcreMa MexAy3Be3AHH o6raqu.

Haft-eaxHara rJraBa Ha ArrceprarJuflTa e rrasa 4 TaM e r43cne.4BaHo

crp(par:ponnoro ycKopeHr4e Ha 3apeAeHvr rracrr4r\v or Jror(aJrr43vpaHr B rrpocrpaHcrBoro

rraKerr4 eneKTpo-MafHr{THr4 BTJJrHr.r B KocMr,rqecKara n.lra3Ma. I{vrcnenrzre clrMyna\Lrtr kr

pa3qerr,r ca r,r3Br,pueHr{ Bb3 ocHoBa na 4ra(fepeHrlr{anHoro ypaBHeHr4e or BTopr,r noprAbK

sa $a":ara Ha rraKera Ha Hocerqra qecrora c orqLrraHe Ha nopeHrloBara $opnaa na

BbJrHoBlrr rraKer. PagrreAaua e saBzrcr4Mocrra ua e(fexruBHocrra na crp@arpoHHoro

ycKopeHr{e or $a:oeara cKopocr Ha Hocerlara qecrora Ha rraKera. OKagasa ce, qe

e$rarrrannocrra Ha ycKopeHr4ero HapacrBa c yBeruqeHr.rero Ha (fa-:onara cKopocr.

Oupe4eneHlr ca orrrr,rMaJrHr.rre ycnoBl,It Ha 3axBarrlane pr [ocneABalrro penarr{BrrcrKo

ycKopeHr,re Ha 3apaAeHrzre rracrrrrlr4 or BbJrHoBr4{ rraKer. l4zyuena e BpeMeBara AvrluaMuKa

Ha xapaKTepI,IcrI,rKI4Te Ha ycKopteMara rracrur\a. Hecrorara Ha BbJrHoBr4r fraKer

cborBercrBasa o6nacrra Ha ropHr4.f, xz6pu4en pe3oHaHc.

flpone4enzxr or aBTopa anurr43 rroKa3Ba, qe cKopocrra Ha HapacrBaHe Ha

eHepfr{rra Ha qacrrlrlara B o6racrra Ha ycropeHzero e locrosHHa. llonyueHa e

acr,rMrrrorr,rqHa (popuyna 3a peJrarr4Br4crKr.rr (farrop Ha ycKopeHara rracrurr\a B

3aBlrclrMocr or BpeMero. llpu cy6penarnBucrKa HarrilrHa eHeprIis Ha qacrr4llprre ce

lonyr{aBa cnoxHa Ar,rHaMrrKa Ha ABr{xeHkre cbc cMeceH pe}s,rM Ha rIr4KnoTpoHHo BbpTeHe

v crp(f arpouno ycKopeHr4e. Orlenrprre rroKa3Bar, qe B KocMr,rqecKara rrJra3Ma

yBenr,rtreHuero Ha eHeprrdtrTa Ha 3axBauarara or rraKer rracrr4rla Molr(e Aa HapacHe 3-4 u

rroBeqe flop.f,AbKa BcJreAcrBI,Ie roreMr.rs pa3Mep na o6lacma Ha ycKopeHrrero.

B saxrro.{enlrero ua 4-ta rrraBa aBTopa (fopuynzpa ycnoBtrflTa sa peuru3arJns. Ha

clrJrHo crp$arpoHHo ycKopeHne Ha3apeAeHr{Te qacrrlr,r or eneKTpoMarHr4THrlTe BbJrHr.r.

flo rarrn HaqvH or r{3BbprrreHrz.rr B lr,rceprarlr4flTa a:r.urvr3 cJreABa, tre B ycroBr.rsra

Ha KocMr4qecKara nJra3Ma e B:b3Mor(Ho cnp$arpoHHo noycKopeHr,re Ha elexrpoHr.rre r.r

rro3rrrpoHr,rre rropaAlr roJreMr,rre pa3Mepr{ na o6racma Ha ycKopeHr4ero Aa}Ke rrpu

cpaBHareJrHo MaJrKr4 aMrrJrr.rryArr Ha BbJrHoBr4r rraKer. Tp.a6na Aa ce or6eJrelKr4 cneABaru[t

BaxeH MoMeHT: eJreKTpoMarHrzTHrzTe BbJTHI,I MOraT Aa 3aXBaHaT CpaBHr4TenHO MilJrKa qaCT

o'r 6rpsr,rre 3apeAeHvr -lracrur\v (or nop.a4T,Ka Ha upoqeur), a rrxHoro cneABarrlo

ycKopeHr4e BoALr Ao Bs3Hr4KBaHeTO Ha 3HarI[TeJrHVr BApkrA\VIr Ha KOCMr4rreCKUTe nbrrld npLr



roJIeMI,I eHepH{pI BcJIeAcrBrre 6r,psoro clrap;aue Ha r4HTeH3r{Teralr.a KocMr4rrecKlrre Jrbqrz c

HapacTBaHeTo Ha TrxHaTa eHeprr4{.

OcHoeeH rrprrHoc Ha Ar{ceprarlrrflTa, B upegnara rorrKa Ananug Ha rpyAa. Beqe

6.sxa nocorreHr,r H.rrKonKo orAenur,r [prrHocr.I B rnaBr4 2 u 3, Ho ocuosur{rrr rIpI{Hoc ce

c:brbpxa B rnaBa 4 u e cBbp3aH c rro-HararalrlHoro pa":pa6ornaHe Ha MexaHrI3MI4Te Ha

c:spQarpoHHoro ycKopeHrre. I{ncreHure crdMyJrarlIarr rroKa3axa, qe penarl4BlzcrKoro

ycKopeHr,re Ha r{acTr,rrlr4Te Ha ocHoBaTa Ha pa3rnex4aHl"]g. MexaHI,I3sM AaBa HapacTBaHe Ha

eHeprvrra Ao HrKonKo rrop.rrnbKa. Tona e AoKa3areJlcrBo B rroJr3a Ha xr{rrore3ara, qe

crp(parponnoro ycKop-gHr4e Ha 3apeleHr{ qacrrlrlr4 or eneKTpoMarHVTHpr BbJrHr4 B

KOCMI4qeCKa rrJrtBMa e eArrH OT Bb3MOXHr,rre MeXaHr43M[ 3a reHepallut Ha eHeprervrrlH[I t4

penarl4Bl,rcrKkI rlacrrlrlr,I B KocMr,IqecKkr ycJroBr4r.

Anropr:r e AoK€13€rJr, qe rtpu u:6op Ha penarr.IBr4crKr4 croftnocrra ua ftasonara
cKopocr Ha B:bJIHoBr4{ rraKer, nafi-rorsN{oro ycKopeHlre HacrbrrBa rro [ocoKa Ha

pa3rrpocTpaHeHr.re Ha BSJrHara r,r TeMIr:ET Ha ycKopeHr{e Ha qacT[rlaTa B ToBa HarrpaBneHr4e

e uaft-rorsNl.

floxagaHo e cbqo, ve crp(farpoHHr.r.rrr MexaHr{3bM 3a ycKopeHne Ha .v.acrvr\v) Ha

5azara Ha [poqeca ga o6ueu Ha eHepfl4t Ha rracrr4rlr,ITe trpe3 orAaBaHe rr frprreMaue Ha

eHeprrrf, oT r,r K5M BT,JrHaTa, Moxe He caMo Aa ycKopsBa 3apeAeHV qacTvrJkr, Ho r4

eAHoBpeMeHHo c roBa Aa crparzQuqapa eHeprr,rftuoro krM pa3npeAeJreHrze.

flpe4noxeH e HoB TepMr,rH, o6xcHrnarq rroBeAeHrrero Ha rracrkil\ara rro BpeMe Ha

pe3oHaucHoro nsazrro4eficrBr4e rr ,,rroKa3Barrl Harl,Irrnero Ha oco6eHa roqKa Ha

TpaeKTopr{fl'ra Ha 3axBaHara rracrr4rla or rr4rr ycroftuun $oxyc" Ia KoHrrqHa (fopnra.

Tpaexropzvrre Ha ro3r4 Tr.r[ pe3oHaHcHr,r B3ar4MoAeitctnus BbrHa-qacrr4rla ce [peAnara Aa

ce o6osHa.raBar Karo rpaeKTopr4fl c :r.aJflluue na oco6eHa roqKa or rrrrr ycrofiurzn (for<yc c

$opivra Ha ABoeH o6euno rrHBeprvpaH KoHyc or rlrrr W, uttu pe3oHaHcHa rpaeKTopLrfl. TLrn

W npu crpSarponHo ycKopeHr.re.

lyd"uurcaqur ro ArrceprarluoHHrs rpyA:

26poxry6nrzraqrar4 B crrucaHuscl4Q (n JA S TP z C. R. Acad. Bulg. Sci.);

5 6po.a, AoKJra.4h Ha HarIHoHaJrnvt:z MexAyHapo4Hv ron$epeHrlnu (n nrnen rercr);

8 6pox, AoKJTaAV rr nocrepr.r na r<on$epeHrlza (c a6crpar<rv vrrr4 rro cborBerHr4Te

nporpavrra)

OrpaxreHrae B Haynara. 3a6erssax 10 rJvrrara s SCOPUS Blpxy pa6or:zre n

Ar{ceprarlurra, o6ave 5 or rsx ca aBTorIIlTurLr, a 5 ca pean:nr ryzrruttr (cncrerrlara

SCOPUS He frr pa:nnuana). 3a6erssax cbrrlo 16 uurara e SCOPUS Bbpxy pa6orra r.r3BbH

Ir4ceprall[flTa, Ho 6ltusKu Ao reMarr4rcara fi., xaro I or r.rrx e aBTorlr,rrar, a 15 ca peanwr4

rlr,rrarr4. Tosa uoKa3Ba cpaBHr{TenHo 4o6pa IIr4TI,IpyeMom ua ny6ruIKaIIrIIzTe.

lpenoprrcu v Kpr{TrrrrHrr 6e.rexrcu. Karo IIflno A}IcepraIIpIoHHI{{T TpyA e

cra6ulen - cbc conr.rAHr4 rrpr4Hocu, rorsM o6ervr u o6urupua Jll{Teparypa (u:6poenu ca2I
pa6oru na Ho6eleBpr naypearn, BKJr. 3 Ho6eneu,I JIeKqI4I4 I4 olrle MHoro pa6otu Ha cBbpx-



Ho6ereBrlr4Te MaKcBen, @apa4efi, Hep{, Tecna r{ Ap.). Tpyarr e oQopvren rgxHr{qecKr{

MHoro [perlrl3Ho - Bcr4qKrl crpauzrlr.r, KaKTo I,r Bcr,rqK]rre 104 Surypu ca qserHIa!

Heganprcravro or roBa 6rax Nenal Aa HalrpaBfl HflKor4 sa6eneNr&r u rrpelopbKt4:

1) Cnea Karo ce pa-:pa6orna rpyA rro ycKopeur4e Ha KocMr4qecKVTe rl'.ru 6u

rpxbnano Aa ce,crroMeHar ocHoBHr4Te MexaHI,I3MI,I Ha ycKopeHue ga ro3r{ Trrrr rracrr4r\n- a

I,IMeHHo: ycKopeHl4e (Deprr,ra tuu 1, (Deprr,rI'r rut2,6erarpouHo ycKopeHrze, eJreKTpr,rqecK[

MexaHr43Mr{ Ha ycKopeHkre r{ T.H.

Tesra nrnpocz nafi-4o6pe ca AaAeHlr n:nn (pyu4arvreHriurHara rvronorpa$nx (xorro
JrI4 rrcB a B rlrrTt'rp aH T a rryT ep uryp a ) i

fzns6ypr B.IL, C,I4. Crrpoearcr<uir (1960) flpozcxoxtAeHrre KocMlrrrecKzx lyvefi,
KO.rrTO BeIHafa e [peBeAeHarrr43ilaAeHa Ha 3ana\i

Ginzburg V.L., Syrovatskij (1961) Origin of cosmic rays

Tona e rHrarara-6yKBap, or Kosro ce yqexa Mnoro rroKoJreHr,rfl (a u orqe ce y.rar!).

CneA raro ce cloMeHaBar BcI4qKH uo6enenqz, 3alrlo He ce crroMeHaBa rir aBTopr,T

laara3vr KHr4ra Vitaly L. Ginzburg (The Nobel Prize in Physics 2003)?

3aulo He ce crroMeHaBa 14 orKprzBarer.rr Ha KocMr,rqecKlrre Jrbrrrl

Victor Franz Hess (The Nobel Pize in Physics 1936 "for his discovery of cosmic

radiation") u

Carl David Anderson (The NobelPrrze in Phvsics 1936 "for his discoverv of the

positron"),

cJIeA KaTO B AI4CepTaIILrsTa ce pa3rJrelKAaT CaMO yCKOpeHLrflTa Ha eneKTpoHrzre r{

noszrpouzrc?

3a orxpznarers Ha eneKTpoHrrre aBTopbr AaBa MHoro npo$eczoHalua
zu$oprraaqvrs. Ha crp. 1 3 :

Joseph John Thomson (The Nobel Prize in Physics 1906 "for his discovery of the

electron").

2) [ucxycr4oHeH e r4 Bbrrpoca rofi uprn BbBexAa repMrrHa ,,crp$arpouno
ycKopeHlle - surfatron acceleration"? CuopeA aBropbr roBa ca Katsouleas and Dawson
(1983). O6a.re a3 orKpr4x Apyra 9-ro4r'ruu ro-paHna pa6ora 3a c:sp(parpoHnoro

ycKopeHr4e Ha 3apeAeHv rIacTVr\Lr B crzHTeTr4qHa IrJra3Ma

Moisan M., Beaudry C. and Leprince P. (1974) Physics Letters A, 50(2), 125-126,

Kotro 3acJlylKaBa [a6r,ne BHr4MareJrHo [poyqeHa v auuru3Lrpana. Mzcns, qe r4MeHHo B

Het 3a rlpbB ce BtBexAa repMrrHa,,crpfrarpoHHo ycKopeHr,re - surfatron acceleration".

Tosa ca AorrbJIHr{TenHZ (He ouronHu!) :a6enexKrz KbM 4krceprarJvflTa. Carr.r

aBToptT rIpr,I3HaBa Ha crp. 29: ,,Ha npeAnolKeHr.rre nrrreparypHr{ r43TorrHprrlt4 B T&3u rJraBa

ua pa6orara rprr6na Aa ce rJreAa Karo Ha eAHa MaJrKa .v;acr or o6rqoro KoJrrrqecrBo

unSopnaaqns. rro Bbrlpoca, Karo cbrueBpeMeHuo MHoro Apyrr4 rrpeKpacHr{ ny6turcaryuu u
KHr4rrr He ca HaMepilnu Mscro B Hero ilopa4r ilvilca Ha Aocrbn 40 r.f,x."

Hantmro cbM cbrJraceH c roBa rB6pAeHr.re, Ho ropeqo npenopbqBaM Ha

KaHALTAaTa CbBpeMeHHaTa, aKTyaJIHa I4,,rrpeKpacHa KHr,If a" :



Dikshitulu K. Kalluri, Principles of Electromagnetic Waves and Materials, CRC Press,

29.05.2013, L.-N.Y., 462 p.

3) B cnucrxa c ny6nunarJvrv rro reMara Ha AkrceprarltrflTa rrkrrrcBa caMocrorreJrHa

ny6luraqus ua roxropaHTa.

4) Mora [a flpelopbrraM Ha aBTopa Ha rr4cepra\vrfl'ra Aa rrpoAbn]rs.r

rz3cJreABaHr{rra Bbpxy crpQarpouuoro ycKop.rrBaHe Ha 3apeAeHr4 qacrurlu B

KOCMI4qECKATA IIJIIBMA KATO II,I PA3III4PI4 II 3t} IIPOTOHLTTE, XEJIKIEBI4TE g.TPA V 3A APYTI{TE

renrKu x4pa (rpynure L, M, H, VH ra SH), rcomo rpeAcraBnssar 99oA or cbcraBa Ha

KocMuqecKlrre Jrr,qIl (4oxaro pa3rne]KAaHzre n pa6orara eJreKTpoHr4 ca orono 1%).

Anrope{epar. Anrope$eparur n o6eu 52 ctpauwlrr cborBercrBa HarrbJrHo Ha

csA:t)p )KaHr.r eTo Ha IJdc epT ar\Lr flT a.

3arcmo.reuue. CquraNr qe Ar,rceprarlr{oHHr{flT TpyA Ha rJr. ac. r{H)r(. Pyrvren

feoprraen L[Kesoe Ha reMa: "Crp$arpoHHo ycKopeHr.re Ha peJrarvBrrcrKr4 3apeAeHr4

qacrr4llu or eneKTpoMafHr4THr,I BIJIHI{ B KocMr,IqecKa rrJIa3Ma" cr4rprra BDKHI4 Hayr{Hu

p*ynrarr{, Kor{To rrpelcraBrrf,Bar oprrrrruaneH npr{Hoc B KocMr{rrecKara $lrsrzra,
PeqeusupaHara pa6ora rroKa3Ba, rre KaHAr..rAar:br rrprlTexaBa saArr6oqeHr,r [o3HaHr.rs B

o6lacrra Ha $ursr,rrcara ua Kocvoca v r4Ma crroco6uocr 3a caMocrorreJrHr{ HayqHr4

I43cJIe,4BaHkrr. [ncepraquoHHr.r.sr rpyA orroBapfl Ha u3vrcKBalnvrflTa Ha 3PACPB kr

llpanramrzxa 3a Hef oBoro rrpr4nor(eHrire.

llpunoclrre ca 3narlrrMlr rz AocrarbqHr{. Tosa MLr AaBa ocHoBankre ila AaM z3rlsno

IOnOXr4TeJrHa orIeHKa Ha rrpeAcTaBeHr4s. Mrr 3a perleH3r{r Ar,rcepTarluoHeH TpyA r{ Aa

rperopbqaM Ha yBax(aBaHoro Hayuno xypu Aanpvcr4kr Ha fn. ac. rdHlx. Pylaen feoprzen
lllrenon o6pa:oearerr:nura r.r HayqHa crerreH ,,4oKTop" s o6racrra Ha Br{clre o6pa:onanze

4. llpnpoanlr HayKr,r, MareMarrrKa ra rau(foprra aruKai

npo$eczonaJrHo HapaBireH[e 4. 1 . Ousu-recKr{ HayKr4 :

HayqHa cfrerlr4aJIHocr ,,@lt3ltKa Ha oKeaHa, aruoc$epara kr oKono3eMHoro

npocrpancrno".

Peqengeur:

qreH Kop. lI. Berr,rnoe


